We discuss the cosmological implications of nonlinear supersymmetric(NLSUSY) general relativity(GR) of vacuum Einstein-Hilbert(EH) action-type. NLSUSY GR is obtained by the geomtrical arguments on new spacetime just inspired by NLSUSY. New spacetime is unstable and induces spontaneously the phase transition to Riemann spacetime with NG fermion matter. i.e. the new action of NLSUSY GR is unstable and breaks down spontaneously to EH action with Nambu-Goldstone(NG) fermion matter. We show that NLSUSY GR may describe naturally the paradigm of the present expanding universe and elucidate the physical meanings and relations among the cosmologicaly important quantities,e.g., the spontaneous SUSY breaking scale, the cosmological constant, the dark energy and the neutrino mass.
Nonlinear Supersymmetric General Relativity(NLSUSY GR)
SUSY and its spontaneous breakdown may be conformed to the rationale of spacetime. The NLSUSY invariant coupling of the graviton with the spin 1 2 fermion is anticipated for materializing the standard model(SM) with the spontaneous breakdown of SUSY [1] . We extend the geometrical arguments of Einstein general relativity(EGR) on Riemann spacetime to new (called SGM hereafter) spacetime where the tangent spacetime posesses NLSUSY degrees of freedom(d.o.f), i.e. besides the ordinary SO (3, 1) Minkowski coordinate x a the SL(2C) Grassman coordinates ψ for the coset space superGL (4,R) GL (4,R) turning subsequently to the NG fermion (called superon hereafter) 
where w a µ (x) invertible and Ω are the unified vierbein and the the unified scalar curvature of SGM spacetime, respectively. Accordingly s µν ≡ w a µ η ab w b ν and s µν (x) ≡ w µ a (x)w νa (x) are unified metric tensors of SGM spacetime [2, 3] . The explicit expression of Ω is obtained by just replacing e a µ (x) by w a µ (x) in Ricci scalar R of EGR [3] . e a µ for SO (3, 1) and t a µ (ψ) for SL(2C) are the ordinary vierbein of EGR and the mimic vierbein composed of the stress-energy-momentum tensor of superons ψ(x), respectively. G is the Newton gravitational constant, Λ is a small cosmological constant. κ of NLSUSY VA model [4] with the dimension (length) 4 is now related to κ 2 = ( 
where ζ is a constant spinor, ∂ [ρ e a µ] = ∂ ρ e a µ − ∂ µ e a ρ , and ξ ρ = iκ 2 (ζ γ ρ ψ). 
where
. They show the closure of the algebra. NLSUSY GR action (1.1) is invariant at least under the following spacetime symmetries [5] which is locally 2 011/2
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isomorophic to super-Poincaré(SP):
(1.6) and the internal summetries for N-superons
Linearization of NL SUSY
SGM action L(w) (1.1) on SGM spacetime is unstable due to the global NLSUSY structure(SP d.o.f.) of the tangent spacetime at each curved spacetime point and breakes down spontaneously to EH Riemann spacetime action with superon(NG fermion) matter asfollows
|e|{R(e) + Λ +T (e, ψ)},
where +Λ is the cosmological term necessary for reproducing NLSUSY VA action in the tangent spacetime andT (e, ψ) is the kinetic and the gravitational interaction terms of superons. The second and the third terms produce N-etended NLSUSY VA action with κ 2 = (
We linearize SGM action (1.1) to obtain an equivalent and renormalizable field theory, where NLSUSY is recasted to the broken LSUSY defined on the LSUSY supermultiplet fields which are irreducible representations of SO(N) SP. As a preliminary for SGM linearization we have shown [6] that N=2 NLSUSY VA model (expanded in κ):
, is equivalent to the following free action of the spontaneouly broken N=2 LSUSY: 
and the familiar N=2 LSUSY transformations on the component fields of the supermultiplet are reproduced in terms of the NLSUSY transformations on ψ i L contained [6] . When ξ 1 = ξ 3 = 0, the supermultiplet is the ordinary vector supermultiplet with the vector U(1) gauge field as expected. The fact that the compact SU(2), though global, is generated in Riemann-flat spacetime of N=2 SGM (2.2) shows that the vacuum of (1.1) has rich structures favourable to SGM scenario, where all fields except graviton are the superon-composite eigenstates of spacetime.
Cosmology of NLSUSY GR
SGM spacetime is unstable and spontaneously breaks down to Riemann spacetime with superon matter, which is the birth of the universe by the quantum effect. The variation of (2.1) with respect to e a µ gives the equation of motion for e a µ recasted as follows
whereT µν (e, ψ) is the stress-energy-momentum tensor of superon(NG fermion) matter including the gravitational interactions and − c 4 Λ 8πG can be interpreted as the energy density of empty spacetime, which is the negative constant vacuum energy density i.e. the dark energy density ρ D of nature. (The sign is fixed uniquely in (1.1) to reproduce VA action in flat spacetime.) While, on tangent spacetime, the low energy theorem of the particle physics gives the creation amplitude of superon(massless NG fermion matter) from the vacuum as follows 
